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(54) Suspension with articulated parallelograms for motor vehicles 



(57) A motor vehicle suspension with two articu- 
lated parallelograms, each whereof comprises an upper 
link (2b. 3b) and a lower link (2a, 3a). the outer ends of 
the lower links being articulately connected to the outer 
ends of the upper links by respective elements (2f, 3f) 
for supporting a respective wheel (2g, 3g). the inner 
ends of the lower links being articulated to the chassis 
(1). the inner ends of the upper links (2b. 3b) being con- 
nected to the vehicle chassis by lever means (4) which 



are supported by the chassis and allow movements of 
the inner ends with a horizontal component and a verti- 
cal component whose extents are proportional to the 
variations of the distance and attitude of the chassis 
with respect to the ground and are such as to keep the 
wheels (2g, 3g) substantially perpendicular to the 
ground. 
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Description 

The present invention relates to a suspension with 
two articulated quadrilateral elements for motor vehi- 
cles. 

It is known that in motor vehicles it is important that 
the suspensions allow the wheels (more precisely, the 
planes of the wheels) to remain constantly perpendicu- 
lar to the road surface in any loading and trajectory con- 
dition of the motor vehicle. Wheels perpendicular to the 
ground in fact uniformly distrfoute the pressure on the 
tread of the tires and thus provide vehicle stability, uni- 
form tire wear, maximum road-holding and preserve the 
traction effect of the driving wheels even along curves 
as well as the braking effect of the wheels when enter- 
ing a curve. 

However, since currently used articulated-parallelo- 
gram suspensions must take into account many factors, 
such as variations in static, dynamic and aerodynamic 
load, conditions of the road surface, etcetera, they are 
the result of compromises; accordingly, they offer a per- 
formance which can be improved. In particular, there is 
the problem of the different deformation of the tires, for 
example when the vehicle travels along a curved path in 
which the inner tires are subjected to less compression 
than the outer ones. This different deformation causes 
the fact that the wheels no longer remain perpendicular 
to the ground along curves. 

The aim of the present invention is to provide a sus- 
pension whereby it is possible to keep the wheels sub- 
stantially perpendicular to the ground regardless of all 
the components that affect the vehicle. 

Within the scope of this aim, an object of the 
present invention is to provide a suspension which is 
structurally simple and therefore economical and relia- 
ble in operation. 

This aim and this object are achieved with a motor 
vehicle suspension with two articulated parallelograms, 
each whereof comprises an upper link and a lower link, 
the outer ends of said lower links being articulately con- 
nected to the outer ends of said upper links by respec- 
tive elements for supporting a respective wheel, the 
inner ends of the lower links being articulated to the 
chassis, characterized in that the inner ends erf said 
upper links are connected to the vehicle chassis by 
lever means which are supported by said chassis and 
allow movements of said inner ends with a horizontal 
component and a vertical component whose extents are 
proportional to the variations of the distance and atti- 
tude of the chassis with respect to the ground and are 
such as to keep the wheels substantially perpendicular 
to the ground. 

Further particularities of the invention will become 
apparent from the following description of some embod- 
iments thereof, illustrated only by way of non-limitative 
example in the accompanying drawings, wherein: 

figure 1 is a schematic view of a motor vehicle sus- 



pension in a first embodiment; 
figure 2 is a perspective view of the means for cou- 
pling the suspension of figure 1 to the chassis of the 
motor vehicle; 

5 figure 3 is an exploded view of the parts that com- 
pose the coupling means of figure 2; 
figure 4 is a schematic view of the suspension of 
figure 1 in an operating condition; 
figure 5 is an enlarged-scale view of a detail of f ig- 

w ure 4; 

figure 6 is a schematic view of the suspension of 
figure 1 in another operating condition; 
figure 7 is a schematic view of a motor vehicle sus- 
pension in a second embodiment; 

is figure 8 is a perspective view of the means for cou- 
pling the suspension of figure 7 to the motor vehicle 
chassis; 

figure 9 is an exploded view of the parts that com- 
pose the coupling means of figure 8; 
20 figure 10 is a schematic view of the suspension of 
figure 7 in an operating condition; 
figure 11 is an enlarged-scale view of a detail of fig- 
ure 10; 

figure 12 is a view of a suspension according to a 
25 third embodiment; 

figure 13 is a view of the suspension of figure 12 in 
an operating condition; 

figure 14 is a view of a suspension according to a 
fourth embodiment; 
30 figure 1 5 is a view of the suspension of figure 1 4 in 
an operating condition; 

figure 16 is a view of a suspension according to a 
fifth embodiment; 

figure 17 is a view of the suspension of figure 16 in 
35 an operating condition; 

figure 18 is a view of a suspension according to a 
sixth embodiment; 

figure 19 is a view of the suspension ol figure 18 in 
an operating condition; 
<o figure 20 is an enlarged-scale view of the means for 
coupling the suspension to the motor vehicle chas- 
sis. 

With reference to figures 1 to 3. the reference 
45 numeral 1 designates the vehicle chassis, to which the 
two quadrilateral elements with articulated arms 2 and 3 
that compose the suspension according to the invention 
are applied. 

Each quadrilateral element comprises a lower arm 
so 2a, 2b. which is termed link" hereinafter for the sake of 

convenience in description, and an upper arm 2b. 3b. 

which is termed "strut" hereinafter in order to distinguish 

it from the lower one. The links 2a. 3a and the struts 2b. 

3b. as will become apparent hereinafter, all converge 
55 toward a single point which lies on the centeriine plane 

P of the motor vehicle. 

The links 2a. 3a are articulated at 2c. 3c to the 

chassis 1. so that each one has an arm 2d. 3d, which 
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protrudes outward with respect to the fulcrums 2c. 3c, 
and an arm 2e. 3e. which protrudes inward toward the 
centeriine plane P of the vehicle. 

The outer or distal ends, with respect to the plane P, 
of the arms 2d, 3d are articulately connected to the dis- 
tal ends of the struts 2b, 3b by elements 2f, 3f for sup- 
porting the wheels 2g, 3g. 

In order to control the suspension 2. 3 so that the 
wheels 2g, 3g are constantly perpendicular to the 
ground regardless of the loading conditions of the vehi- 
cle and of the attitude of the chassis 1 with respect to 
the plane P. the links 2a, 3a and the struts 2b. 3b are 
mutually connected by an articulated system, which is 
generally designated by the reference numeral 4 and is 
composed (see figure 2) of two levers 5a. 5b which are 
pivoted in a rocker-like manner at 6a, 6b to the chassis 
1 symmetrically with respect to the plane R 

The struts 2b, 3b are articulated to the outer ends of 
the levers 5a. 5b relative to the plane P. whilst two levers 
7a, 7b, hereinafter termed connecting rods, are articu- 
lated to the inner ends and converge downward so as to 
form a sort of V. 

The connecting rod 7b forms, at the end which lies 
opposite to the one articulated to the lever 5b. a fork 8, 
between the prongs whereof the connecting rod 7a pro- 
trudes. 

The fork 8 engages a cavity 9 of a member 10 
which is inserted between the walls 11a. 11b of a U- 
shaped bracket 1 1 which is rigidly coupled to the chas- 
sis 1. 

Two respective vertically elongated slots 11c are 
formed in the walls 1 1a. 1 1b and two respective sliders 
12 are guided therein: said sliders are mounted at the 
opposite ends of a pin 13 which passes through the 
member 10 and the ends of the connecting rods 7a, 7b 
that are inserted in the cavity 9, so as to articulately join 
them. 

In this manner, the member 10 can perform vertical 
movements in the slots 1 1c of the bracket 1 1 in order to 
follow the movements of the pin 13 induced by the arms 
2e, 3e but it cannot perform lateral movements, i.e.. at 
right angles to the plane P. 

Two respective vertical and mutually co-planar slots 
10a. 10b are formed at the opposite ends of the mem- 
ber 10. each slot forming two wings 10c. 10d. 

Respective horizontally elongated slots 10e, 10f 
are formed in the wings 10c, 10d and act as a guide for 
sliders 14. 15 which are articulately mounted on pivots 
16. 17 which are driven through the ends of the arms 
2e. 3e of the links 2a, 3a. The ends of the arms 2e. 3e 
are inserted in the slots 10a. 10b, which are deep 
enough to allow the ends of the arms 2e. 3e to follow the 
movements of the sliders 14, 15 in the slots 10e, 101 

It should be noted that the dimensions and arrange- 
ment of the levers 5a. 5b and of the connecting rods 7a. 
7b are chosen so that the imaginary extension lines of 
the struts 2b. 3b substantially intersect at the pin 13 for 
the articulation of the connecting rods 7a. 7b to the 



member 10. in order to ensure, in any operating condi- 
tion, that the planes of the wheels are perpendicular to 
the ground plane. 

Operation of the described suspensions is as fol- 
5 lows. 

If only the load of one or of both suspensions var- 
ies, only a movement of the chassis 1 with respect to the 
ground plane is obtained. 

This produces a simple oscillation of the lower links 

w 2a. 3a which by means of the arms 2e, 3e simultane- 
ously or inolvidually lift or lower the member. 

Figures 4 and 5 illustrate the case in which the load 
increases on both suspensions 2. 3, causing the mem- 
ber 10 to move downward parallel to itself. 

is Tnis lowering, by means of the connecting rods 7a, 
7b. produces an identical oscillation, in opposite direc- 
tions, of the levers 5a. 5b and therefore an outward 
thrust of the struts 2b, 3b whose extent is such as to 
keep the attitude of the elements 21, 3f and the perpen- 

20 dicular arrangement of the wheels 2g. 3g with respect to 
the ground substantially unchanged. 

If instead the chassis 1 rolls about the longitudinal 
axis of the vehicle, as shown in figure 6, the links 2a, 3a 
produce an inclination of the member 10 which pro- 

25 duces, by means of the connecting rods 7a, 7b and the 
levers 5a, 5b, an inward traction on the strut 2b and an 
outward thrust of the strut 3b. causing the wheels to 
continue to remain perpendicular to the ground. The 
lever system 4 that readjusts the attitude of the vehicle 

30 in fact does not move with respect to the chassis 1, 
since the pin 13 does not move at all with respect to the 
chassis 1 . 

It is evident that the described suspension perfectly 
achieves the intended aim and object In particular, it is 

35 noted that the lever system 5a, 5b. 7a. 7b, 10 that mutu- 
ally connects the upper and lower links of the quadrilat- 
eral elements 2 and 3 have a very small mass and 
therefore do not significantly affect the response of the 
suspensions. Said lever system, by being concentrated 

<o at the center of the motor vehicle, furthermore does not 
lead to particular aerodynamic problems. 

The invention is susceptible of numerous modifica- 
tions and variations, all of which are within the scope of 
the same inventive concept. 

45 Figures 7. 8. 9 are views of a different embocfimerrt 
in which the chassis, the wheels and the suspensions 
are designated by the same reference numerals as in 
the previous example. 

However, the suspensions 2. 3 are different, in that 

so the quadrilateral elements with articulated arms are 
constituted by two articulated parallelograms, each 
whereof comprises the two lower links 2a. 3a. the two 
upper struts 2b. 3b. the two elements 2f, 3f for support- 
ing the wheels 2g. 3g, the chassis 1 and the articulated 

55 system 4. 

More specifically, a bracket 18 is fixed to the chas- 
sis 1 (see figures 8, 9) and is provided by means of a 
profiled element having a U-shaped cross-section 
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which is open downward and has two waJIs 18a, 18b in 
which there are provided pairs ot horizontally elongated 
slots 18c and I8d at the opposite ends of the bracket 
and there are provided two vertically elongated slots 
18e at the center. Two additional pairs of vertically elon- 
gated slots 18f and 18g are formed to the sides of the 
central pair 18e and are equidistant from the slots 18e. 

Respective pairs of sliders 19. 20 are slidingly 
engaged in the end slots 18c and I8d and are articu- 
lately coupled to the opposite ends of pins 21, 22 which 
pass through arms 2h. 3h of the struts 2b. 3b which lie 
between the walls 18a, 18b of the bracket 18. 

Slots 2i and 3i are formed in the ends of the arms 
2h. 3h and are aligned with the respective pins 21, 22; 
pins 23. 24 are engaged in said slots. Each pin 23, 24 
articulately supports, at its opposite ends, two sliders 
25. 26 which are guided in the slots 18f and 18g. 

The reference numeral 27 designates a bar which is 
shaped like a very wide V and mutually connects the 
struts 2b, 3b. The bar 27 is provided, at Hs opposite 
ends, with two forks 27a, 27b the prongs whereof fit 
between the arms 2h and 3h of the struts 2b, 3b and the 
walls 18a. 18b of the bracket 18 and are articulated to 
the pins 21, 22. 

The ends of the arms 2h. 3h protrude through the 
forks 27a, 27b toward the centerline plane P inside the 
bracket 18 and are kinematically connected to each 
other and to the bar 27 by a triangular body 28. More 
particularly, the body 28 can be thought of as being 
composed of an upper horizontal portion 28a, which is 
termed "member" by analogy with the member 10 of the 
previously described example, and of an extension 28b 
which protrudes downward from the median region of 
the member 28a, so that the body 28 is mechanically 
equivalent to a T-shaped lever. 

The triangular body 28 is crossed, at the center of 
the member 28a. by a pin 29 which articulately sup- 
ports, at its opposite ends, two sliders 30 which slidingly 
engage the slots 1 8e of the bracket 18. 

Slots 28c. 28d are formed in the opposite ends of 
the member 28a and the arms 2h and 3h of the struts 
2b, 3b are inserted in said slots. 

An additional slot 28e which is co-planar to the pre- 
ceding ones is formed at the lower end of the extension 
28b and the central region 27c of the bar 27. which acts 
as a connecting portion between the forks 27a. 27b. is 
driven through said slot 28e. 

The slots 28c. 28d form, in each one of the opposite 
ends of the member 28a, two wings 28f, 28g which are 
affected by mutually aligned slots 28h, 28i which are 
open outward. The wings 28f, 28g are inserted between 
the arms 2h, 3h of the struts 2b. 3b and the walls 18a, 
18b of the bracket 18. so that the pins 23. 24, pass 
through the slots 28h, 28i as well as through the slots 2i, 
3i. 

The slot 28e also forms two wings 28I which strad- 
dle the region 27c of the bar 27 and in which there are 
provided two vertically elongated slots 28m. Respective 



sliders 31 are guided in the slots 28m and are articu- 
lately fitted on a pin 32 which passes through the central 
region 27c of the bar 27. 

With the suspension described in figures 7-11, a 

5 balanced increase in the load on the two wheels causes 
a simple oscillation of the links 2a. 3a and of the struts 
2b, 3b about the fulcrums 2c. 3c and 21 , 22 respectively, 
whilst the body 28 oscillates vertically without rotating 
and the bar 27 does not move. In this case, the wheels 

w remain perfectly perpendScular to the ground. 

However, when the longitudinal plane of the chassis 
1 undergoes a lateral inclination (see figures 10. 1 1), 
the arms 2h, 3h, by acting on the body 28, cause a rota- 
tion thereof which produces a lateral movement of the 

15 bar 27 and accordingly an equally orientated displace- 
ment of the sliders 19, 20 along the slots 18c, 18d and 
of the struts 2b. 3b toward the 6kfe of the chassis that 
tends to rise from the ground. 

Moreover, the length of the extension 28 and of the 

20 portions 2h, 3h and the distance of the slots 1 8f and 1 8g 
from the central slot 18 are chosen so as to leave the 
planes of the wheels 2g, 3g perpendicular to the 
ground. 

When the chassis 1 returns to a vertical position, 
25 the rotation of the body 28 returns the struts 2b, 3b to an 
equilibrium position with respect to the centerline plane 
P. 

The embodiment of figure 12 substantially dupli- 
cates the one shown in figures 1 to 6, with upper struts 
30 2b, 3b and lower links 3 1 a, 3 1b (which are equivalent to 
the links 2a. 3a of the embodiment of figures 1-6) which 
converge in a point of the centerline plane P. but with the 
difference that the member 10 of the articulated system 
4. instead of being arranged below the levers 5a. 5b. to 
35 which it is articulately connected by respective connect- 
ing rods 7a, 7b (in figure 12, the connecting rods 7a, 7b 
are superimposed), are arranged above said levers. 

The two bars 30a, 30b are articulately connected, 
by means of rockers 29a. 29b pivoted in the chassis 1 of 
40 the motor vehicle, to the opposite ends of the member 
10. The distal ends of the bars 30a, 30b and the respec- 
tive distal ends of the struts 2b. 3b are connected by the 
elements 2f. 3f that support the wheels 2g. 3g. 

Figure 13 illustrates the operation of the suspen- 
ds sion in the case of a balanced load on the wheels 2g, 
3g. during which the wheels remain perpendicular to the 
ground. The perpendicular anangement of the wheels 
persists even in case of a lateral inclination of the chas- 
sis 1 . In this case, the two bars 30a. 30b in fact cause. 
so by means of the rockers 29a. 29b, the inclination of the 
member 10 of the articulated system 4 without however 
modifying the position of the fulcrum 13 of the member, 
which remains substantially unchanged. 

As mentioned, in fact for the movement shown in 
55 figure 6. since the pin 13 does not move at all with 
respect to the chassis 1 , the entire articulated system 4 
composed of the rockers 29a and 29b, the member 10. 
the connecting rods 7a. 7b and the levers 5a, 5b 



4 



7 



EP0 827 851 A1 



8 



remains rigidly coupled to the chassis 1. 

The embodiment of figure 14 is a variation of the 
embodiment shown in figures 7-11, with respect to 
which the displacement of the struts 2b, 3b is derived 
from the oscillation of the lower links 2a, 3a. 5 

For this purpose, the struts 2b. 3b are articulately 
connected to a bar 27 which can slide in guiding bushes 
32a, 32b which are rigidly coupled to the chassis 1 . Said 
bar, being similar to the bar 27 of the example of figures 
7-9. is designated by the same reference numeral 27. w 
The end of a rocker 33 which rotates about a fulcrum 
33a is articulately coupled to the center of the bar 27. 
The opposite end of the rocker 33 is articulately con- 
nected to a body of the articulated system 4 which, by 
analogy with the embodiment of figures 7-1 1 , is desig- is 
nated by the reference numeral 28 and comprises a 
member 28a which has a pin 29 stateable in a vertical 
slot formed in the vehicle chassis. The opposite ends of 
the member 28a are rigidly coupled to arms 34a, 34b of 
the lower links 2a, 3a. 20 

Operation of the suspension of figure 14 is fully 
identical to that of the suspension of figure 7. In particu- 
lar, when the chassis 1 is inclined, as shown in figure 
15. the body 28 oscillates and the rocker 33 rotates 
accordingly. The bar 27 therefore performs a sliding 25 
movement which helps to keep the plane of the wheels 
2g, 3g perpendicular to the ground. 

A further different embodiment of the invention is 
shown in figure 16. The illustrated suspension, which 
has the particularity that it keeps the gauge constant, 30 
comprises a parallelogram which is composed of a 
lower bar 35 and an upper bar 36 in which the distal 
ends are articulately connected by elements 2f. 3f for 
supporting the wheels 2g, 3g. 

The bars 35, 36 are centrally provided with guides 35 
35a, 36a which are perpendicular to said bars and in 
which respective sliders, constituted by spherical heads 
37. 38. are slidingly engaged. The head 37 is fixed to 
the vehicle chassis 1. The head 38 is instead rigidly 
coupled to the vertical portion 39 of a T-shaped body 40 
which is part of the articulated system 4 which, by anal- 
ogy with the bodies of the previous examples, is gener- 
ally designated by the reference numeral 28. 

The body 28 comprises a member 10 which has, at 
its center, a pivot 29 which slides in a vertical slot .45 
formed in the vehicle chassis. 

The opposite ends of the member are articulately 
connected to the respective arms of two levers 40a. 40b 
of the two-arm type, the fulcrum whereof is located in 
the chassis 1. the levers being mirror-symmetrical with so 
respect to the centerline plane P. 

The other two arms of the levers 40a. 40b are con- 
nected to links 41a. 41b which are articulated in the 
same points in which the bar 35 is articulated to the ele- 
ments 2f, 3f. 55 

In balanced loading conditions, the guides 35a. 36a 
remain perfectly vertically aligned during the move- 
ments of the quadrilateral element 35. 36 with respect to 



the chassis 1. The vertical movements of the bar 35. 
transmitted to the levers 40a. 40b by the links 41a. 41b. 
in fact produce identical oscillations of the levers 40a. 
40b and therefore cause the vertical sliding of the head 
38 in the guide 36a without producing lateral thrusts on 
the bar 36. 

H instead the chassis 1 is inclined (see figure 17). 
the links 41a, 41b. by means of the levers 40a, 40b, 
cause a rotation of the body 28 which, through the 
engagement of the head 38 in the guide 36a. causes a 
lateral movement of the bar 36 whose extent ensures 
that the wheels remain perpendicular to the ground. 

The suspension illustrated in figures 18-20 com- 
prises two articulated parallelograms 2. 3 composed of 
two lower links 2a, 3a, the inner ends whereof are artic- 
ulated to the chassis 1 , and of two upper struts 2b, 3b. 
The outer ends of the links and of the struts are mutually 
connected by the elements 2f, 3f that support the 
wheels 2g, 3g. The inner ends of the struts 2b, 3b are 
mutually connected by the bar 27, which can slide in 
supports 38a. 38b rigidly coupled to the chassis 1. 

The bar 27 has a vertical guide 42 which is parallel 
to the centerline plane P and is suitable to be aligned, in 
a centerline position, with an underlying guide 43 which 
is rigidly coupled to the chassis 1 . 

Two bars 44a. 44b are articulated to the outer ends 
of the links 2a. 3a. run diagonally inside the parallelo- 
grams 2, 3. and are articulately connected to each other 
by means of a diamond-shaped body 45 whose function 
is similar to that of the body 28 of the previous embodi- 
ments. Trie articulation points of the bars 44a, 44b are 
ananged at the opposite ends of the imaginary horizon- 
tal diagonal of the body 45. At the opposite ends of the 
vertical diagonal of the body 45 there are provided two 
pins 46. 47 which are slidingly engaged in the guides 
42, 43. 

Operation of the suspension of figures 1 8-20 is sim- 
ilar to that of the previously described examples. Whilst 
the wheels remain perfectly perpendicular to the ground 
when the load is balanced, when the vehicle travels 
along curves the body 45 oscillates with respect to the 
chassis 1 so as to move the bar 27 in a way which 
restores the perpendicular arrangement of the wheels. 

In the embodiments of figures 14-17, the use of the 
spherical head-slider couplings is not binding: it can be 
replaced by the pin-sliders-slots coupling used in the 
embodiments 1-11, improving the quality of the execu- 
tion. 

In all the embodiments, in the pin and slot coupling 
between two parts it is not necessary for the pin to 
belong to the part 1 and for the slot to belong to the part 
2; their association may be swapped. 

The common factor in all the embodiments is: 

- the presence of the member 10 (which in the 
embodiments of figures 7, 14. 16 is constituted by 
the horizontal part with two mutually opposite arms 
of the triangular body 28), which is meant to detect 
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the vertical movements of the two wheels (identical 
movements produce a pure vertical oscillation of 
the member 10. opposite movements produce a 
simple rotation thereof); 

and the presence of an articulated system which 
can vary on a case-by-case basis and is generally 
designated by the reference numeral 4 in the fig- 
ures, and which by taking the movement of the 
member 10 as input moves appropriately, acting as 
an element for compensating the error induced by 
the suspension and thus keeping the planes of the 
wheels substantially perpendicular to the ground. 

Where technical features mentioned in any claim 
are followed by reference signs, those reference signs 
have been included for the sole purpose of increasing 
the intelligibility of the claims and accordingly such ref- 
erence signs do not have any limiting effect on the inter- 
pretation of each element identified by way of example 
by such reference signs. 

Claims 

1. A motor vehicle suspension with two articulated 
quadrilateral elements, each whereof comprises an 
upper link (2b. 3b) and a lower link (2a, 3a), the 
outer ends of said lower links being articulately con- 
nected to the outer ends of said upper links by 
respective elements (2f. 3f) for supporting a respec- 
tive wheel (2g, 3g), the inner ends of the lower links 
being articulated to the chassis (1 ). characterized in 
that the inner ends of said upper links (2b. 3b) are 
connected to the vehicle chassis by lever means (4) 
which are supported by said chassis and allow 
movements of said inner ends with a horizontal 
component and a vertical component whose 
extents are proportional to the variations of the dis- 
tance and attitude of the chassis with respect to the 
ground and are 6uch as to keep the wheels (2g, 3g) 
substantially perpendicular to the ground. 

2. A suspension according to claim 1 . characterized in 
that said lower links (2a. 3a) are articulated to the 
chassis of the motor vehicle and have respective 
arms (2e. 3e) which protrude toward the centerline 
of the vehicle and are rigidly coupled to a substan- 
tially horizontal member (10) which is centrally rig- 
idly coupled to said chassis but can perform only 
vertical movements, said member having a fulcrum 
(13) to which the ends of two connecting rods (7a. 
7b) are articulately connected, the opposite ends of 
said connecting rods being articulately connected 
to respective arms of levers (5a. 5b) which are piv- 
oted in a rocker-like manner to said chassis, said 
rocker levers having two additional arms to which 
said upper links (2b, 3b) are articulated, said con- 
necting rods (7a, 7b) and said levers being sized so 
that said upper links converge substantially toward 



said fulcrum (13) of said member (10). in order to 
ensure that the planes of the wheels (2g. 3g) are 
perpendicular to the ground in any operating condi- 
tion of the suspension. 

5 

3. A suspension according to claim 1 , characterized in 
that said upper links (2b, 3b) and said tower links 
(2a, 3a) are mutually parallel and in that said upper 
links (2b, 3b) have fulcrums which can slide in hori- 

w zontal slots (18c. 18d) of a support (18) which is rig- 
idly coupled to the vehicle chassis and mutually 
opposite arms (2h. 3h) which are rigidly coupled to 
the opposite ends of a substantially horizontal 
member (28a), which is centrally rigidly coupled to 

15 said chassis but can perform vertical strokes, an 
extension (28b) being rigidly coupled to said mem- 
ber and protruding downward, a bar (27) being cen- 
trally rigidly coupled to said extension, its opposite 
ends being articulately connected to said upper 

20 links (2b, 3b) at said fulcrums (21, 22) which can 
slide in said horizontal slots. 

4. A suspension according to claim 1 . characterized in 
that two respective bars (30a, 30b) are articulated 

25 to the outer ends of said lower links (31a. 31b), their 
inner ends being articulately connected, by means 
of two respective levers (29a. 29b) which are piv- 
oted in a rocker-like manner to the vehicle chassis 
(1). to the opposite ends of a substantially horizon- 

30 tal member (10) which is centrally rigidly coupled to 
said chassis but can move vertically, said member 
(10) having a fulcrum to which the ends of two con- 
necting rods (7a, 7b) are articulated, the opposite 
ends of said connecting rods being articulately con- 

35 nected to respective arms of two additional levers 
(5a, 5b) which are pivoted in a rocker-like manner to 
said chassis, said rocker like levers (5a. 5b) having 
two additional arms to which said upper links (2b. 
3b) are articulated, said levers and said connecting 

40 rods being sized so as to ensure that the planes of 
the wheels are perpendicular to the ground in any 
operating condition of the suspension. 

5. A suspension according to claim 1 , characterized in 
<s that said upper links (2b, 3b) and said lower links 

(2a, 3a) are mutually parallel and in that said upper 
links (2b, 3b) are articulately connected to each 
other by means of a horizontal bar (27) which is 
slidingly guided in the chassis of the motor vehicle, 

so said lower links (2a. 3a) having arms (34a, 34b) 
which are rigidly coupled to the opposite ends of a 
member (28a) which is substantially horizontal and 
is centrally rigidly and articulately coupled to said 
chassis (1) but can perform vertical strokes, an 

55 extension being rigidly coupled to said member, 
said extension protruding upward, the end of a lever 
(33) being articulately connected to said extension, 
said lever being pivoted in a rocker-like manner to 
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the chassis, its opposite end being articulately con- 
nected to the center of said sliding bar (27). 

6. A suspension for a motor vehicle, compf ising a par- 
allelogram which is composed of a first upper hori- 
zontal bar (36) and of a second lower horizontal bar 
(35) which is parallel to said first bar. two elements 
(2f, 3f) which connect the opposite ends of said 
bars, each element supporting a wheel (2g, 3g), 
said bars (35. 36) being centrally provided with 
guides (35a. 36a) which are perpendicular to said 
bars and in which respective sliders (37. 38) are 
engaged, one of said sliders being fixed to the 
chassis (1) of the vehicle, the other one being fitted 
to a portion (39) which is perpendicular to a mem- 
ber (10) which is articulately coupled to said chas- 
sis but can move vertically, the opposite ends of 
said member (10) being connected by means of 
levers (40a. 40b) which are pivoted in a rocker-like 
manner to respective links (41a, 41b) which are piv- 
oted to the ends of said lower bar (35). 

7. A suspension according to one of claims 2 and 4, 
characterized in that said connecting rods (7a. 7b) 
are rigidly coupled to said member by a pin (13) 
which has, at its opposite ends, sliders (12) slidea- 
ble in vertical slots (1 1c) of a bracket (11) which is 
rigidly coupled to the chassis (1) of the vehicle. 

8. A suspension according to claim 3, characterized in 
that the opposite ends of said member (10) and of 
the arms of the upper links (2b. 3b) are mutually 
connected by means of pins (23. 24) which are 
engaged in horizontal slots (2i, 3i; 28h, 280 of said 
ends and are provided with sliders (25, 26) slidea- 
ble in slots (18f ( 18g) of said support (18) which are 
substantially perpendicular to the horizontal slots 
(2i,3i;28h. 28i) of said ends. 

9. A suspension according to claim 8, characterized in 
that said bar (27) is centrally provided with a pin 
(32) which has sliders (31) slideable in a vertical 
slot (28m) of said extension (28b). 

1 0. A suspension according to claim 8, characterized in 
that said member (28a) is rigidly coupled to said 
chassis (1) by a pin (29) which has. at its opposite 
ends, sliders (30) which can slide in vertical slots 
(18e) of a bracket (18) which is rigidly coupled to 
the chassis. 

1 1 . A suspension according to claim 1 , characterized in 
that it comprises two articulated parallelograms 
which are composed of two lower links (2a, 3a). the 
inner ends whereof are articulated to the chassis 
(1), and of two upper struts (2b. 3b). the outer ends 
of the links and of the struts being mutually con- 
nected by the supporting elements (2f, 2g) of the 



wheels (2g. 3g) and the inner ends of the struts (2b. 
3b) being mutually connected by a bar (27) which 
can slide in supports (38a. 38b) which are rigidly 
coupled to the chassis, said bar (27) having a verti- 

5 caJ guide (42) which is parallel to the centerline 
plane (P) of the motor vehicle and being suitable to 
be aligned, in a centerline position, with an underly- 
ing guide (43) which is rigidly coupled to the chas- 
sis (1). two bars (44a. 44b) being articulated to the 

w outer ends of the links (2a, 3a), being arranged 
diagonally in the parallelograms (2. 3) and being 
mutually articulately connected by a body (45) 
which is provided with two pins (46. 47) which are 
slidingly engaged in said guides (42. 43). 
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